Identification of a glycosylphosphatidylinositol anchor-modifying beta1-3 N-acetylglucosaminyl transferase in Trypanosoma brucei.
Trypanosoma brucei expresses complex glycoproteins throughout its life cycle. A review of its repertoire of glycosidic linkages suggests a minimum of 38 glycosyltransferase activities. Of these, five have been experimentally related to specific genes and a further nine can be associated with candidate genes. The remaining linkages have no obvious candidate glycosyltransferase genes; however, the T. brucei genome contains a family of 21 putative UDP sugar-dependent glycosyltransferases of unknown function. One representative, TbGT8, was used to establish a functional characterization workflow. Bloodstream and procyclic-form TbGT8 null mutants were created and both exhibited normal growth. The major surface glycoprotein of the procyclic form, the procyclin, exhibited a marked reduction in molecular weight due to changes in the procyclin glycosylphosphatidylinositol (GPI) anchor side-chains. Structural analysis of the mutant procyclin GPI anchors indicated that TbGT8 encodes a UDP-GlcNAc: beta-Gal-GPI beta1-3 GlcNAc transferase. This is only the second GPI-modifying glycosyltransferase to have been identified from any organism. The glycosylation of the major glycoprotein of bloodstream-form T. brucei, the variant surface glycoprotein, was unaffected in the TbGT8 mutant. However, changes in the lectin binding of other glycoproteins suggest that TbGT8 influences the processing of the poly N-acetyllactosamine-containing asparagine-linked glycans of this life cycle stage.